CRITICAL 1TENS LIBT PROJECT: SRMS SYSTEN: MECHANMICAL ARM SUBSYSTEM
——— - - ASSH HOM : ASS*Y #/H: -1E- SHEET: _ 1
FMEA FMEA NAME, Q1Y, & FAILURE MODE FATLURE EFFECT HDWR J FUNC, RATIDNALE FOR ACCEPTANCE
REF. rev. | praving née. AND on /1R
DESIGHATION CAUSE EMD TTEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3gr0 2 END EFFECTOR MODE: CONTINUQUS 28V DESIGH FEATURES
SCHEMAT IL CONTIRUOUS QUTPUT AT SPEE, | 3z <+esvesvemcane.
51140E729 SPEE POVER IF RIGIDIZING
FOR P/N TPuT, 10 PAYLOAD RELAYS ARE HERMETICALLY SEALED TYPES, CONFORMING TO
S1140E%470-1 WHICH REQUIRES HIL-A-J9018 OR MIL-R-5106 AS Dlﬂlliﬁ BY THE DESIGW
AND ClUSE‘SI: 5 AMPS, VOLTAGE APPLICATION,. IN ADDEYION, ALL AELAYS ARE SCNEENED TO NASA
Strage2221 (N DROP 9&‘" EE ST-R-0001 REQUIREMENTS. ‘:l:lﬂll:'l CURRENT AND VOLTAGE STRESSES
FOR P/N CONTACT WIRING MAY ARE MEDUCED IN ACCORDANCE WITH THE DERATING REQUIREMENTS OF
S11L0E1470-3 FATLS S/C. CAUSE EEEU 1O SPAR-RMS-PA.003, IN THE PACKAGING DESIGN, EMPHASIS HAS BEEN
SPAR-RMS-5G DROP OUT, PLACED UPON RELAY MOUNTEING 10O ENSURE GOOD HEAT TRANSFER AND
4597011, THMURITEY FRON VIBRATION.
ary-1 ARN REMAINS
LIMP UNTIL EE
MODE SWITCH 10
QFF DURING AN
AUTO CAPTURE
SEQUENCE,
WORST CASE
UNEXPECTED
MOTIOM,
INCOMPLETE
CAPTURE /RELEASE
SEQUENCE. CAEW
ACT 10N
REQUIRED.
REDUMDANT PATHS
REMAINING
BACKUP EE
RELEASE.
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CRITICAL ITEMB Llul ;RMS SYSTEM: NECHAN]CAL ARM SUBSYSTEM
———————— NOMERCLATUWE: ERU EPPECTON __—  AsS'Y P/R: -1E- SHEET: __ 2
FMEA FMEA NAME, O1Y, L FALIURE MULE FAILURE EFFECT HOVR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oraving MEF. AND ON 2/

DESTGHAT ION CAUSE END TTEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3970 2 END EFFECTOR | WODE: CONTINUOUS 28V ACCEPTANCE TESTS
SCHEMAT IC . CONT1NUOUS OUTPUT AT SPEE. | -r--ecemzseseeoe
51140€729 | SPEE POMER IF RIGIDLZING THE EE ASSENBLY 18 TESTED 70 THE FOLLOWING ACCEPTANCE
FOR P/N DUTPUT, 10 PAYLOAD ENVIROMNENTS:
S1140E1470- 1 WHICH REQUIRES
AND CAUSE(S): 5 ANPS, VOLTAGE O VISRATION: LEVEL AWD DURATION - REFERENCE TABLE 7
S1160E2221 (H K DROP DOWM EE
FOR P/N COMTACT WINING MAY O TVHEAMAL VACUUM: +T0 DEGREES € 10 -25 DEGREES € (1 1/2
S1140E1470-3 FAILS $/C. CAUSE EEEV 10 CYCLES) 1 X 10%*6 TORR
SPAR-RNS-§G DROP OUT.
4597011, THE EE ASSEMBLY IS FURTHER TESTED IN THE IN THE RHS SYSTEM
ary-1 ARN REMAINS TEST (TPSIB RMS STROMGBACK AWD TP552 FLAT FLOOR TESTS) WHICH
LIMP UNTIL EE VERIFIES THE ASSENCE OF THE FAILURE MODE.
HODE SWITCH TO
OFF DURING AN QUALTFICATION TESTS
. AUTO CAPTURE |  zen-esemsoscmse-se-
' SEQUENCE. THE EE ASSEMBLY QUALIFICATION TESTING CONSISTED OF THE
FOLLOMING ENVIRONMENTS:
WORST CASE
---------- O VIBRATION: LEVEL AMD DURATION - REFERENCE TABLE 7
UNEXPECTED
MOTION, 0 SHOCK: 206711 MS - 3 ANES (6 DIRECTIONS)
INCOMPLETE
CAPTURE /RELEASE O THERMAL VACUUM: +81 DEGREES C TO -35 DEGREES C (6 CYCLES)
:Eﬁace. CREV t ¥ 10%%6 TORR
REQUIRED. 0 WMIDITY: OSX RH (65 DEGREES C MAINTAINED FOR 6 HRS)
45 DEGREES € 7O 30 DEGREES € 1N 16 HRS)
REDUNDANT PATHS 0 CYCLES 240 HRS.
REMAINING
--------------- 0 EMC: MIL-S1D-461A AS WODIFIED BY SL-E-0002 {VEST
:25% EE ce01, CED3, CSOt, CS02, CSO8, REO2 (N/B))
0 STRUCTURAL STIFFNESS AND LOAD TEST
FLIGHT CHECKOUT
PDRS OPS CHECKLIST (ALL VEHICLES) JSC 16987
PREPARED BY: MEVG SUPERCEDING DATE: 06 oct 87 RMS/MECH - 174 DATE: 264 JUL 91 CIL REV: 2




CRITICAL ITEMB8 LISBT PRUJELI. SYSTEM: MECHANICAL ARM SUBSYSIEM
e e L T L T T T TP ASS'Y NOMI | ASS'Y PN | = . 3
FMEA FHEA RAME, aty, & FATLURE HODE FAILURE EFFECT HOMA / FUNC, RATICNALE FOR ACCEPTANCE
REF. REV. oravlng rfe, AND o /e
DESIGHAT 1ON CAUSE END ITEN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3970 2 END EFFECTOR | MoDE: CONTINUOUS 2BV QA |NSPECTIOHS
SCHEMATIC CONT INUOUS OUTPUT AT SPEE.
S1140E729 SPEE POWER IF RIGIDIZING
FOR P/H oUTPUT, 10 PAYLOAD HERMETICALLY SEALED RELAYS ARE PROCURED TO SPAR SPECIFICATION
S1140E14T0-1 VHICH REQUIRES 564597011, AS A QUALIFIED PRODUCE, 1N ACCORDANCE WITH THE
AND cmse‘s)z S AMPS, VOLTAGE RECUIREMEMTS OF MIL-R-61066, PART KO. MS27401-5, AS REOUIRED
S1140E222% (o« OROP DOWN EE BY SPAR SPECIFICATION 56.%55/D11, SCREENING INSPECTION IS
FOR P/H CONTACT WIRING MAY PERFORMED ON 100X OF THE RELAYS fO THE REQUIREMENTS OF
S1ILO0E1ATO-3 FAILS $/C. CAUSE EEEU 10 $G.459/001, SCREENING INSPECTION CONSIST OF THE FOLLOWING
SPAR-RMS-SQ DROP OUT, ENANINATION AKD TESTS, CONTACT RESISTANCE, COIL CURRENT, OC
4597011 COIL RESISTANCE, PICKUP AND DROPOUT VOLTAGE/CURRENT, OPERATE
otv-1 ARN REMAINS AND RELEASE TiME, CONTACT BOUNCE, DIELECTRIC WITHSTANDING
LINP UNTIL EE VOLTAGE, INSULAT{oM RESISTAMCE, SELA, HIGH, LOM
HODE SWITCH TO TEMPERATURE RUN-IM, ELECTRICAL CHARACTERISTICS, PIND AND
%Fong:'l'n'u& 2' RADJOGRAPHIC INSPECTLON 1M ACCORDAWCE MITH MSFE-STD-355.
SEQUENCE. RECEIVING THSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
IDENTIFIED EN THE PROCUREMENT DOCUMENTS, THAT NO PHYSETAL
WORST CASE DAMAGE HAS OCCURRED TO PARTS DURING SHIPMENE, THAT THE
RECELVING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY INFORMATION
unﬂsscrzn AND SCREENING DATA CLEARLY 1DENTIFIES ACCEPTABLE PARTS.
MOTION.
INCOMPLETE PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
CAPTURE/RELEASE APPROPRIATE TO THE MARUFACTURING STAGE COMPLETED. THESE
SEQUENCE. CREV IMSPECTIONS [NCLUDE,
£ .
REQUINED. COMPONENT MOUNTING I1WSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPING, ETC. OPERATORS AND IMSPECTORS ARE TRAINED
REDUNDAHT PATHS AND CERFIFIED TO NASA NAB 5300.4(3A) STANDARD, AS MODIFIED
REMAINING BY JSC 08800A.
BACKUP EE AELAYS ARE OPERATIONAL TESTED AND INSPECTED AS PART OF THE END
RELEASE. €FFECTOR POVER UP TESTS [N ACCORDANCE WITH THE REQUIREMENTS OF
SPAR 1NSPECTION TEST PROCEDURE [TP.251D.,
PRIOA TO EWD EFFECTOR ACCEPTANCE TESTING RELAYS ARE
FUNCTIONALLY TESTED TO THE END EFFECTOR SPEE POWER TRANSFER
RELAY TEST PROCEDURE SPAR-RMS-TM.1056. TESTING NCLUDES, E/€
TEST SET FLAG STATUS, EXTEND, RIGIDIZED, DERIGIDIZED, SHARE
OPEN, SNARE CLOSED, PAYLOAD CAPTURE AND'BITE FLAG (PRE-RUN
CONDTION), CAFTER APPLYING CAPIURE COMMAND), (AFTER APPLYING
PONER TRANSFER RELAY SWETCH) AND (AFTER APPLYING RELEASE
COMMAND ).
PRE-ACCEPTANCE TEST INSPECTION, WHICH INCLUDES AN AUDIT OF
LOWER TIER INSPECTION COMPLETION, AS BUILT CONFIGURATION
VERIFICATION 10 AS DESIGN EYC., (MANDATORY INSPECTION POINT).
A TEST READINESS REVIEW (TRR) WHICH INCLUDES VERIFICATION OF
TEST PERSOWNEL, TEST DOCUMENTS, TEST EQUIPHENT CAL1BRATION/
VALIDATION STATUS AND HARDMARE COMFIGURATAON 1S CONVENED BY
QUALITY ASSURANCE IN CONJUNCTION WITH ENGINEERENG
RELIABILITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
AND THE GOVENMENT REPRESENTATIVE, PRIOR 10 THE START OF ANY
FORMAL TESTING (ACCEPEANCE OR QUAL1FICATIONY.
ACCEPTANCE TESTING (ATP) INCLUDES, AMBIENT, VIBRA!ION
AND THERMAL-VAC TESTING, (SPAR/GOVERNMEWT REP. - MANDATORY
INSPECTION POINT)
PREPARED BY: MEWG SUPERCEDING DATE: D6 OCT 87 APFROVED BY: DATE: 24 JuL 91 CIL REV: 2
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CRITICAL ITEMB LIST

PROJLT: SRMS

Ass'y NOWERCCKTURE: ERY EFFECTOR _

SYSTEM: MECHANICAL ARM SUBSYSTER
ASS'Y PIE: SYVLDETL70-3E-3

PREPARED BY:

N I—

wwG

LIHP UNTIL EE

OFF DURING AW
AUTG CAPTURE
SEQUENCE.

WORST CASE
UNENPECTED
NOTION.
INCOMPLETE
CAPTURE/RELEASE
SEQUENCE. CREW
ACTION
REQUIRED.

REDUNDANT PATHS
REMATHING
BACKUP EE
RELEASE.

SUPERCEDING DATE:

04 ocT 87
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FHEA FMEA HAME, Q1Y & FAILURE M OE FAILURE EFFECY HOMR f FUNC. RATIONALE FOR ACCEPTANCE
REP. REY. nnulus akr. AKD oN 2/
DESIGNATION CAUSE END ITEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS

wre 2 END EFFECTOR MODE ¢ CONTIRUCUS 2BV
SCHEMATIC CONT TNUOUS QUTPUT AT SPEE. SRHS SYSTEMS INTEGRATIOM, THE INTEGAATION OF MECRANICAL ARM
S1140E729 SPEE POMER 1f RIGIDIZING SUBASSEMBLIES AND THE FLIGHT CASIN EQUIPMENT TO FORM THE SRMS.
foR P/N OUTPUT. 10 PAYLOAD 1t 110NS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
S1140E3470-1 WHICH REQUIRES I w5 GAOUMDING CHECKS, THRU MIRING CHECKS WIRING ROUTING,
AND CIUSE‘S): 5 AMPS, VOLTAGE INIERFACE CONNECTORS FOR SENT OR PUSH BACK CONTACTS ETC.
S$1140£2221 1K DROP QOMM EE
fOR P/N CONTACT HIRING MAY SRHS SYSTEMS TESTING - STRONGEACK AND FLAT FLOOR AMBIENT
S1140E1470-3 FAILS S/C. CAUSE EEEV 10 PERFORMANCE VEST. (SPAR/GOVERHMENT REP. - MAMDATORY IMSPECTIOM
SPAR-ANS-SQ . DROP OUT. POINT)
4597011,
ary-1 ARM REMALNS

OATE: 24 Jui 91 CIL REV:

2



CRITICAL ITEMB LIBT PROJECT: SRMS s\rsn“ ECIMHI(:M. AIIH SUGS'ISIEH
FMEA fMEA | WAME, oty, & | Falure wooe | ealwuRe EFrecT HOWR / FUMC. RATIONALE FOR ACCEPT
REF. nev. | oraving akr. AND oN /10 LE FOR ACCEPTANCE
OESIGNATION CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3070 2 END EFFECTOR | MODE: CONTENUOUS 2BV FAILURE HISTORY
SCHEMATIC CONT INUOUS QUTPUS AT SPEE. | ==-emesee-eenes
o 0 .
. HERE WAVE BEEN WO FAILURES ASSOCTATED MITH THIS FAILUR
$1140E1470-1 WHICH REQUIRES NODE ON THE_ SKHS PROGRRN, ¢ )
AND CAUSE(S): S ANPS, VOLTAGE
S1140E2221 () K DROP DOWM E€
fOR P/N CONTACT WIRING MAY
S1140E1470-3 | FAILS S/C. CAUSE EEEU TO
SPAR-RMS-S8 DROP OUT.
4597011,
orr-1 ARM REMAINS
LIMP UNTIL EE
HODE SWITCH TO
OFF DURING AN
AUTO CAPTURE
SEQUENCE .
WORST CASE
UNEXPECTED
MOTION,
INCONPLETE
CAPTURE/RELEASE
SEQUENCE. CREW
ACTION
AEQUIRED.
REDUNDANT PATHS
AEMATHING
BACKUP EE
RELEASE.
).
PREPARED B1: i G SUPERCEDING DATE: 06 OCt B7 DATE: 24 JUL 91 CIL REV: 2
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CRITICAL ITEMB LIBT

PROJECT: SRMS

SYSTEM: MECHANICAL ARN SUBSYSTEM
ASS'Y P/N: s SHEET:

ASS'Y MOMEWCLATURE: END EFFECIOR 4
FMEA TNEA | WAME, O1Y, & | FAILURE MODE | FAILURE EFFECT HOWR 7 FUNC. RATIONALE FOR ACCEPTANCE
REF. nev. | oraving aEr. AND oM n
DESIGHAT LON CAUSE END TTEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
$970 2 END EFFECTOR | WODE: CONTINUQUS 28V OPERATIONAL EFFECTS
SCHEMATIC COMT ENUOUS QUTPUT AT SPEE, | = ===e-eor=ocmmseneces
S11406729 SPEE POMER IF RIGIDIZING
Fon p/N wiPuT, 10 PAYLDAD UNABLE 70 RIGIDIZE/DERIGIDIZE. IF FAILURE OCCURS DURING
S1140£1470-1 WHICH REQUIRES RIGIDIZE SEQUENCE, THE CARRIAGE WILL WOT COMPLETELY RIGIDIZE
AND causs‘su S ANPS, VOLTAGE AND ARK WILL AEMA[M LIMP IF IN AUTO MODE. OPERATOR WILL DETECY
51140£2221 K DROP DOVM EE OFF NOMINAL OPERATION OF TME EE.
fOR P/W CONTACT VIRING MAY
STT40E1470-3 | FAILS S/C. CAUSE EEEU 10 CREV ACTION
SPAR-RHS-3G DROP OUT.
4597011,
oiv-1 ARM REMAINS THE EE WODE SWETCH SHOULD BE TURNED OFF. CREW SHOULD OBSERVE
LINP UNTIL EE THE CAPTURE SEQUEWCE AWD DETERMINE THAT THE GRAPPLE FIXTURE
NODE SWITCH 1O HAS SEEN DAAWN FAR ENOUGH INTO THE EE TO PROHIBIT PAYLOAD
OFF DURING AN ROTATIONS. 1F THE THTERFACE DOES MOT APPEAR RLGID, ATTIEWPT 10
AUTD CAPTURE RICIDIIE I THE ALTERNATE MODE. IF RIGIDIZE 1S UNSuCCESSPUL,
SEQUENCE. ATTENPT RELEASE USING A PRIWARY EE MODE. 1F SNARES OPEM,
! WANEUVER THE ARM AUAY FROM THE PAYLOAD, Tf SHARES DON'T OPEW,
WORST CASE ATTEMPT TO RELEASE IW BACKUP MODE. IF SWARES OPEN. MANEUVER
AARCAUAY FROH THE PAYLOAD. MANEUVER ORBITER AUAY FROM PAYLOAD.
UNEXPECTED 1F SNARES CANNOT BE OPENED [N ANY WODE, THEN THE ARM/PAYLOAD
#OTION, COMBINATION CAN BE JETTISOMMED. .
INCONPLETE
CAPTUNE/AELEASE CREW TAAINING
EE','.’E.'}':E‘ CREW | ceememeneees-
REQUINED. CREV 1O 8E TRAINED TO RECOGNIZE OFF NOMINAL OPERATION OF THE
EE AND 10 TURN MODE SWLTCH 1O OFF AFTER SPEC TIME AND MAMEUVER
REDUNDANT PATHS IHE ORBITER AWAY FROM A FREE FLYENG PAYLOAD AT ANY TINE DURING
REMAINING AN OPERATIONS.
PACKUP EE
RELEASE. HISSION CONSTRAINY
WHEN CAPTURING A FREE FLYING PATLOAD THE EE MUST BE FAR
EMOUGH AWAY FAOM STRUCTURE 10 PROHIBET CONTACT REGARDLESS OF
PAYLOAD AGTATIONS.
OMRSD OFFLINE
VERIFY THAT 28V 1S HOT PRESEMT AT SPEE WNEN SPEE POMER NOT
SELECTED
OMRSD ONLTHE 1NSTALLATION
NOWE
OMRSD ONLINE TURHAROUND
VERIFY THAT 28V IS NOT PRESENT AT SPEE WHEN SPEE POVER NOT
SELECTED
PREPARED OY1 NFWG SUPERCEDING OATE: 08 OCT 87 RMS/MECH - 178 DATE: 26 JUL 91 CIL REV: 2



